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Abstract 
There happen a variety of disasters in the world such as a Nuclear exposed from a nuclear power-station due to 
earthquake and Tsunami in Japan, a tornado in Alabama in the US, a volcano explosion in Puyehue in Chile, an 
earthquake in Sichuan in China, and so on. Disasters can happen anytime anywhere without notification and they 
could have different ripple effects on society and could be very serious as well. A disaster alerts system in IT-based 
society should effectively react against disasters happened. Therefore, we in this paper proposed a context-aware 
mobile platform for intellectual disaster alerts system that transmits disaster information through mobile devices. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Main text  
There happen a lot of disasters in the world such as a Nuclear exposed from a nuclear power-station 
due to earthquake and Tsunami in Japan, a tornado in Alabama in the US, a volcano explosion in Puyehue 
in Chile, an earthquake in Sichuan in China, and so on. Nobody knows what causes disasters, however, 
global warming caused by all of the reasons, the change of climate, and diastrophism are said to be the 
biggest reasons for disasters.  In the name of development damages nature and nature tells people how 
much it gets hurt in a way of global warming which leads other natural disasters. Disasters can happen 
anytime anywhere and the ripple effects and damages are various according to the time of disaster 
happened and the place.  
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In the case that a disaster happens or expects to be happened, as much as possible should be open as 
soon as possible to the public apart from the case that the disaster threatens the security of the nation or it 
is not easy to get to the bottom of the fact. This satisfies the right to know of people and lets people share 
the information at the same time. It will lead people to take part in the restoration work voluntarily after 
disaster happens and prevent secondary damages which could be caused by social anxiety and fear. Hence, 
various alerts systems like civil defense training are being operated so as to cope with and inform them in 
the case that a variety of happenings, accidents and disasters happen. And information of disaster alerts 
are transmitted through analog TV [1], FM radio [2], and ground-wave DMB [3]. Disaster alerts 
transmission through mobile devices can be easier for users to get information of disasters easily. That is 
why mobile devices are considered as an effective method for disaster alerts transmission. Therefore, we 
in this paper propose a context-aware mobile platform for intellectual disaster alerts system that transmits 
disaster information through mobile devices. 
2.   Related Works 
There are studies related to the context-aware mobile platform for intellectual disaster alerts system 
which is proposed in this paper, which are disaster alerts systems, a technology of middleware, mobile 
platforms, and context-aware technology. 
2.1. Disaster Alerts System 
Disaster alerts systems being utilized nowadays are Cell Broadcasting Service and DMB disaster alerts 
broadcasting. 
2.1.1 Cell Broadcasting Service  
Cell Broadcasting Service (CBS) is a technology for a massive teletext system. It is an application 
service of mobile communication technology that makes a mobile receive data from the base station by 
inputting a receiving ID into a mobile. It is a technology for the massive teletext that enables to send the 
same context to a lot of users at the same time [4]. CBS is operated in a way of Point to Multi-point and 
enables to send information to all users within the base station in real time regardless of the number of 
people and costs very little. There is no need to construct database of telephone numbers and able to 
choose from small unit to nationwide.  
2.1.2 DMB Disaster Alerts Broadcasting 
Digital Multimedia Broadcasting (DMB) is a broadcasting technology that offers images and audio 
broadcasting to fixed or mobile receiver after modulating them into digital. It was developed in Korea as a 
mobile multimedia broadcasting for mobile devices such as mobile phones, MP3s, PMPs, etc. to receive 
TV broadcasting, radio, and data [5,6]. The environment of broadcasting has been changed from analog to 
digital and some broadcasting systems for disasters are being operated. The type of watching broadcasting 
has been changed from fixed space to a personal mobilized like computer and mobile. So the system is 
being studied to suit to new media environment. Now DMB disaster alerts broadcasting is being operated 
by KBS, MBC, SBS, YTN, and so on. There have been some studies on terminal disaster alerts 
broadcasting receiving technology for mobiles, navigations, and so on.  
2.2. Middleware Technology 
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There are some middleware technologies such as WSUN (Web Services on Universal Network), JINI, 
GOAL (General brOkering Architecture layer), JADE, LEAP, and so on. We here would like to talk about 
WSUN and JINI.  
2.2.1 Web Services on Universal Network  
Web Services on Universal Network(WSUN) has a structure of integrated middleware which has Web 
service as a media. WSUN supports interoperability of sub network with Universal Service Broker as the 
center. Universal Service Broker retrieves existing services on the sub network, archives information of 
the sub network, and provides a connection to the service which a user wants. To do so, it generates and 
converts services which exist on the sub network into web services. 
2.2.2 JINI 
Java Intelligent Network Infrastructure (JINI) is a technology that lets intellectual devices (which a 
processor is attached to and JINI architecture is applied to) connected to the network or software 
interoperate dynamically in a variety of ways (such as LAN, ADSL, wireless, and so on) which are based 
on Java. A base technology of JINI system is Remote Method Invocation (RMI) and RMI is used to make 
Java applications that communicate with other Java applications on the network. RMI calls methods of an 
application located in remote place from an application or helps access to variables of this application. 
And RMI helps send objects and receive through network. 
2.3. Mobile Platform 
There are several platforms for mobile such as WIPI, Android, IOS, Windows Phone 7 (Windows 
Mobile), Symbian, and Bada. Here we would like to discuss iPhone (IOS) and Android.  
2.3.1 iPhone (IOS) 
This platform is based on FreeBSD based Darwin and has a feature of User Interface (UI) which has a 
plenty of multimedia functions and graphics functions. Currently iPhone only helps develop Web 
applications and will be going to provide SDK which helps develop native applications. Native 
applications are expected to be based on objective-C. Web applications support Web2.0 and AJAX 
applications through Safari engine, so anybody could develop Web applications through Web2.0.  
2.3.2 Android 
Android is a Mobile OS developed by Google. Android platform is a software stack for mobile devices 
and it includes essential application programs like operating system and middleware. Android SDK 
includes basic tools to develop and provides API. That is how Android SDK helps develop application 
programs for Android by using Java language. Essential application programs are loaded in the 
application layer and all of application programs are composed of Java. Android platform has an operating 
system, which is based on Linux kernel, easy user interface, and a variety of application programs. 
Android platform is a base platform for mobile terminals and it has openness that it can be transplanted to 
various IT devices as well as mobiles. It is independent from hardware, also designed as a module type 
which can be reused and has a well layered structure. 
2.4. Context-Aware 
2.4.1 Definition of Context 
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Humans are quite successful at conveying ideas to each other and reacting appropriately. This is due to 
many factors: the richness of the language they share, the common understanding of how the world works, 
and an implicit understanding of everyday situations. When humans talk with humans, they are able to 
use implicit situational information, or context. Unfortunately, this ability to convey ideas does not 
transfer well to humans interacting with computers. However, for increasing the richness of 
communication in human-computer interaction and making it possible to produce more useful 
computational services, we used context information. 
Also, we must understand both what context is and how it can be used in order to use context 
effectively. There has been being some studies on definition of context as follows [7,8,9]. Schilit and 
Theimer refer to context as location, identities of nearby people and objects, and changes to those objects. 
In a similar definition, Brown et al. define context as location, identities of the people around the user, the 
time of day, season, temperature, etc. Ryan et al. define context as the user’s location, environment, 
identity and time. Dey enumerates context as the user’s emotional state, focus of attention, location and 
orientation, date and time, objects, and people in the user’s environment. Brown defined context to be the 
elements of the user’s environment that the user’s computer knows about. Franklin & Flaschbart see it as 
the situation of the user. Ward view context as the state of the application’s surroundings and Rodden 
define it to be the application’s setting. Hull included the entire environment by defining context to be 
aspects of the current situation. Anind and Gregory define context as "any information that can be used to 
characterize the situation of an entity" and "An entity is a person, place, or object that is considered 
relevant to the interaction between a user and an application, including the user and applications 
themselves". 
2.4.2 Context Modeling 
In context-aware system, studies of context modeling have been conducted actively, because a well 
designed model is a key accessor to the context in any context-aware system [10].  
The model of key-value pairs is the most simple data structure for modeling contextual information. 
Schilit et al. used key-value pairs to model the context by providing the value of context information to an 
application as an environment variable. The key-value modeling approach is frequently used in 
distributed service frameworks [11].  
Markup Scheme Models are a hierarchical data structure consisting of markup tags with attributes and 
content. In particular, the content of the markup tags is usually recursively defined by other markup tags. 
They usually base upon a serialization of a derivative of Standard Generic Markup Language (SGML), 
XML, Composite Capabilities / Preferences Profile (CC/PP) [12]. 
In Graphical Models, a very well known general purpose modeling tool is the Unified Modeling 
Language (UML) which has a strong graphical component. Due to its generic structure, UML is also 
appropriate to model the context. Bauer did modeling contextual aspects relevant to air traffic 
management by using UML [13]. 
Ontology Based Models are a promising instrument to specify concepts and interrelations [14,15]. 
They are particularly suitable to project parts of the information describing and being used in our daily 
life onto a data structure utilizable by computers [16,17,18,19,20]. 
2.4.3 Reasoning Engine 
There are some reasoning engines such as Jena2 which is Java-based opensource developed by HP lab, 
Bossam which is a Java-based binary version developed by ETRI, Korea, and JTP which is a FOPC-
based hybrid ontology reasoning engine developed by Stanford University in the US. 
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3.   Intellectual Disaster Alerts System 
We in this paper propose a context-aware mobile platform for intellectual disaster alerts system in 
order to secure the safety of individuals and help correspond to disasters effectively by providing a 
various types of disaster information. The context-aware mobile platform proposed here used some 
technologies like reasoning and transcoding.  
Reasoning for the analysis of risk of the disaster is a technology which is based on the information of 
the disaster happened to analyze the risk of the disaster and inform it to users or the manager of disaster 
alerts. Transcoding is a technology to support mobile platforms. Transcoding helps transcode information 
into suitable data for heterogeneous mobile environment that tries to provide disaster information as types 
of text, voice, sound, and image by the risk of disaster.  
The composition of the context-aware mobile platform for intellectual disaster alerts system proposed 
in this paper is like in Fig. 1. below. The context-aware mobile platform for intellectual disaster alerts 
system is composed of a Disaster Information Database, a Disaster Alerts receive Module, a Risk 
Analysis Module, an Item Location Assign Module, a Styling Module, and a Disaster Alerts Module. 
Fig. 1. Intellectual Disaster Alerts System  
In order to do modeling context information related to disaster alerts, reason, and analyze, rules are 
stored in the Disaster Alerts Database. The Disaster Alerts Receive Module receives information from the 
disaster alerts systems located in the country. The Risk Analysis Module analyzes the received 
information and the risk of the information. The Item Location Assign Module composes the information 
in order to be right for the user according to analyzed risk. The Styling Module transcodes the composed 
information into a right type for the user’s device and transmits it to user. The Disaster Alerts Module 
receives the transmitted alerts information of each user’s device. 
4. Conclusions 
The society we live today is rapidly changing everyday and a variety of accidents and disasters 
happens everywhere in the world. We should know the exact reasons why they happen and prevent them. 
However, it is not easy for us to do so. If a disaster or accident happens or expects to be happened, there 
should be quick alerts and correct information delivered quickly. That is how we could protect human 
beings’ lives or prevent the loss of property. We in this paper proposed a context-aware mobile platform 
for intellectual disaster alerts system which helps receive disaster alerts on mobile devices easily and deal 
with the situation properly. 
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As a further study, there should be developed the context-aware mobile platform for intellectual 
disaster alerts system proposed by using technologies described earlier.  
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